Chain interdigitation in DPPC bilayers induced by HgCl2: evidences from continuous wave and pulsed EPR.
Continuous-wave electron paramagnetic resonance (CW-EPR) spectroscopy and electron spin echo methods of pulsed EPR of phosphatidylcholine spin-labeled at different positions, n, in the sn-2 chain (n-PCSL, n=5, 7, 10, 12, 14, and 16) are used to study the interaction of inorganic mercury chloride HgCl2 with multilamellar vesicles of dipalmitoylphosphatidylcholine (DPPC). For temperatures through the gel phase of DPPC multilayers, the CW-EPR spectra show that an increase of HgCl2 content in the dispersion medium slightly increases the rotational mobility of 5-PCSL and markedly restricts the motion of 16-PCSL. Mercury chloride at 100mM (HgCl2/lipid molar ratio=2:1) removes the gradient of increasing mobility along the chain found in DPPC bilayers in the gel phase. In contrast, HgCl2 does not influence the DPPC chain flexibility profile in the fluid phase. It also suppresses the pre-transition and moderately downshifts the main transition temperature of DPPC membranes. These findings indicate that HgCl2 affects the lipid chain packing of DPPC bilayers and are consistent with the induction of an interdigitated gel phase. Further, D2O-electron spin echo envelope modulation spectroscopy indicates that in the interdigitated phase a higher water permeation is favored at any chain position and the sigmoidal transmembrane water accessibility profile of DPPC bilayers is abolished. Accordingly, the positional dependence of (14)N-hyperfine splitting, 2Azz, shows that the typical hydrophobic barrier of DPPC is significantly altered in the interdigitated phase and all the segments of the lipid chains result to be in a more polar environment.